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(57 ABSTRACT

An economical guide, holding and support means for a
printed circuit board is disclosed. The holding or sup-
port means may be fabricated of spring steel and may
be supported at one end by the same fastening means
that fastens the printed circuit board connector to its
mounting surface. The holding means includes a
groove or a perforation for providing three directional
edge support of the printed circuit board. A notch may
be provided on the printed circuit board whereby the
holding means may serve as a releasable lock for retain-
ing the printed circuit board. The openness of the hold-
ing and support méans provides for improved air circu-

~ lation and, therefore, a reduced chance of component

overheating. The support means may also be used to
provide a ground connection to the supported printed
circuit board and/or to complete a test or continuity
circuit by switch actuation or circuit completion.

4 Claims, 9 Drawing Figures
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PRINTED CIRCUIT BOARD HOLDING SPRING

BACKGROUND OF THE INVENTION

Printed circuit boards were nearly unkown only a
little more than a score of years ago. Now they are
reqularly used in such diverse products as radios and
ranges; watches and washing machines; computers and
clocks or TV sets and telephones. Printed circuit
boards come in a wide variety of shapes, sizes and
configurations. In many products, such as computers,
communication systems, industrial process control sys-
tems and/or many other applications, it is frequently
necessary to provide several dozen printed circuit
boards, some of which may be indentical to others,
while others may vary in both size and circuit configu-
ration. For efficient space utilization, it is generally
desirable to package as many printed circuit boards,
and other components of the system, in a minimum
volume. This creates a variety of ancillary problems,
including the fact that it may be difficult or impossible
to see into certain areas to inspect for fault conditions.
The close proximity of the printed circuit boards and
other components introduces two other potential prob-
lems which are solved by the present invention. One of
these problems relates to the heat that is generated
when electrical components are densely packed,
thereby increasing the possibility for heat to build up
and cause damage. This possibility is increased if the
density and packaging configuration limits air circula-
tion. The other problem that arises with densely packed
components is that there may be inadvertent physical
contact between elements which should not be in
contact and that such inadvertent contact may intro-
duce errors or cause serious damage to the equipment.
The probability of inadvertent contact is aggravated
when the clearances are small and there is any possibil-
ity of movement of one element relative to another.

Typically, printed circuit boards are substantially
planar with small elements or components mounted
thereon. The conductors on the printed circuit board
are usually arranged in a group at a projection near one
edge of the board and the projection plugs into a con-
nector. Wiring between the plurality of connectors, and
other components, provides the necessary interconnec-
tions between the printed circuit boards and the com-
ponents thereon. The most common sizes for printed
circuit boards of the type presently under discussion
range from approximately the size of a small index card
to approximately the size of a sheet of typing paper.
Depending upon the size and weight of a printed circuit
board and its orientation and proximity to other cards
and components, the card may be supported solely by
the projection that plugs into the connector. If other
support is not provided, it is easy to visualize how the
printed circuit boards may move if the apparatus is
subjected to a blow or vibration. Any such movement
might result in the aforementioned inadvertent contact
between elements on adjacent printed circuit boards
and/or other elements mounted nearby. An obvious
solution to this problem is to provide edge supports and
guides to eliminate, or at least minimize, the extent of
the motion which may take place. This solution is en-
tirely practical and many types of edge supports have
been provided. However, it should be immediately
apparent that the use of edge supports obviously adds
to the cost, weight and size of the total structure. In
addition, the use of edge supports aggravates the poten-
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tial danger of overheating for at least the reason that
the edge supports tend to limit air circulation.

Various solutions have been suggested to minimize
the overheating problems while still providing adequate
support. These solutions include mounting the printed
circuit boards so that their planes are substantially
vertical, rather than horizontal, so that the possibility of
cooling by convection air currents is improved. In addi-
tion, blowers have been employed to provide forced air
cooling. Also, a wide variety of edge supports have
been provided to try to provide the required support
while still allowing as much air circulation as possible.

One typical support method may be compared with
the techniques used for supporting racks in a domestic
oven where the printed circuit boards may be com-
pared with the oven racks. The card supports in this
analogy may be compared with the oven walls and may
be slotted or perforated to permit some air to circulate.
Another widely used system comprises a U-shaped
channel which supports an edge of the printed curcuit
card and which may be supported at each end by some
means which provides as much support as is practical
without totally inliibiting all air circulation.

SUMMARY OF THE INVENTION

The invention disclosed herein comprises a new con-
venient and economical means for providing support
for printed circuit boards to protect them from exces-
sive movement in response to shock or vibration with-
out introducing any significant impediment to the cir-
culation of air. The auxiliary support, in its most eco-
nomical and convenient form, comprises a piece of
spring steel which is appropriately formed for mounting
together with, or near, the connector into which the
printed circuit board is plugged and for providing point
contact on an edge of the printed circuit board to sup-
port it and restrain its movement. In one form of the
invention, the piece of spring steel will have a small
hole punched therethrough, and thereafter, the spring
steel will be bent along a diameter of the hole which is
at right angles to the length of the support member. As
a result, a recess is formed in the support member, or
holding spring, for coacting with an edge of the printed
circuit card and limiting the motion of the printed cir-
cuit card in the direction of the diameter of the circle
through which the bend was made. In an alternate
embodiment of the invention, a rectangular cut-out or
one of some other convenient shape may be used in-
stead of the mentioned circular perforation. In another
embodiment, a card supporting groove may be formed
into the holding spring.

If desired, the printed circuit board may also be
notched to mate with the shape of the support member.
This would help determine when the board is fully and
properly seated in its connector. Also, if desired, the
support member may be used to complete an electrical
connection when the printed circuit board is inserted
into its connector. This connection could be completed
by the support member actuating a microswitch
mounted on the printed circuit board; or by completing
a connection to a conducting area on the printed cir-
cuit board.

Normally, a support member, or holding spring,
would be used to contact opposite points on parallel
edges of a printed circuit card. The support provided
will help prevent the card from moving from its normal
plane to any parallel plane and will help minimize any
sideways motion of the printed circuit card. Normally,
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the friction between the printed circuit board and its
connector is sufficient to inhibit motion of the card in
the direction of insertion and removal. However, par-
ticularly when the supporting member is used together
with edge notches on the printed circuit card, the sup-
porting members may provide additional means for
inhibiting the motion of the printed circuit card in the
direction of insertion and removal in response to shock
and/or vibration.

The minimum contact of the supporting member
with the printed circuit board permits maximum air
circulation around the printed circuit boards and
thereby considerably reduces the possibility of over-
heating.

In a typical assembly, a plurality of connectors might
be placed in close proximity on a commmon surface, or
a mother board, and the supporting members might be
mounted to the common surface by the same means
used for mounting the connector. However, the exigen-
cies of a particular situation may require that the sup-
port means be fastened to the mother board by inde-
pendent means.

Depending upon the particular circumstances, and-
for the size of the printed circuit board to be supported,
it might be desirable to provide the support member
with a plurality of bends so that it may contact an edge
of the printed circuit board at more than one location.

The support member could contact an element on
the printed circuit board and serve as a heat sink.

It is an object of the invention to provide a new and
improved means for supporting and holding printed
circuit boards.

It is another and more specific object of the invention
to provide a new and improved means for supporting a
printed circuit board which will not interfere with the
circulation of air around the board.

It is another object of the invention to provide a new
and improved printed circuit board holding spring
which is simple and economical to manufacture.

It is another object of the invention to provide a new
and improved support means for a printed circuit board
which can be used to complete an electrical connection
when the printed circuit board is placed in position.

It is another object of the invention to provide a
support means for a printed circuit board which may be
used for providing a ground connection to the printed
circuit board.

It is another object of the invention to provide a
holding spring which will prevent a printed circuit
board from excessive motion in response to shock and-
for vibration and which will provide this feature with-
out introducing a significant impediment to the circula-
tion of air around the printed circuit board.

It is another object of the invention to provide a
support means for a printed circuit board which could
serve as a heat sink.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a front view of a printed circuit board
mounted in a connector and supported by the spring
steel support means of the invention.

FIG. 2 is an enlarged front view of one of the spring
steel support means shown in FIG. 1.

FIGS. 2A and 2B constitute enlarged views of se-
lected portions of the support means.

FIG. 3 shows an alternate form of the spring steel
support means and illustrates how the support means,
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or holding spring, may be used to make contact with a
printed circuit area.

FIG. 4 shows an alternate form of a portion of the
structure shown in FIG. 2.

FIG. 5 illustrates another alternate form of a portion
of the structure shown in FIG. 2.

FIG. 5A is a cross section taken on line A—A of FIG.
5.

FIG. 6 illustrates how an array of connectors, printed
circuit boards and their associated supports may be
arranged on a mother board.

Corresponding elements are assigned the same iden-
tifying number in the different views. Elements which
may not identically correspond, but which have similar
functions, are assigned numbers which differ only in
their first digit.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Considering now more specifically FIG. 1, there will
be seen a printed circuit board 101 which may have
printed thereon a plurality of conduction areas and on
which may be mounted a variety of electrical compo-
nents. The conducting areas and components are not
shown as they do not form a part of the present inven-
tion and their illustration would only tend to add un-
necessary detail which would obscure the inventive
concept. The printed circuit board 101 plugs into a

" connector 102, which is well known in the art, and
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which has a plurality of terminals 103 each of which
may electrically communicate with a correspondingly
positioned printed circuit area on the printed circuit
board 101. The connector 102 is conventionally
mounted on a chassis, or mother board, 104 which has
an elongated slot 105 through which the terminals 103
may protrude so that external connections may be
made to the terminals 103. The connector 102 is
mounted on the chassis, or mother board, 104 by
means of fastening means 106 which may comprise a
rivet or any other convenient fastening means.

At each side of the printed circuit board 101 and
fastened to the mother board 104, together with the
connector 102 by the fastening means 1086, is a support
means, or holding spring, 110. Minor variations of the
holding spring 110 are designated 310, 410 and 510 in
FIGS. 3, 4 and 5, respectively. Each holding spring 110
includes a mounting portion 111 and mounting hole
112 (more clearly seen in FIG. 2). Mounting portion
111 may extend under the connector 102 and the fas-
tening means 106 may pass through hole 112 for
mounting the support means 110 to the mother board
104 together with the connector 102. If the size of the
printed circuit board 101 should preclude this method
of mounting the support means 110, the support means
110 could be displaced from the connector 102 and
mounted by individual fastening means through the
hole 112. This alternate mounting of the support means
110 may be readily visualized and is not specifically
illustrated herein.

The support means 110 includes an upstanding por-
tion 113, a formed angle 114 and a contact angle 115.
Between the formed angle 114 and the contact angle
115 is a leg 116. Extending beyond the contact angle
115 is the terminus 117. The upstanding portion 113
may bear on the end of the connector 102 to maintain
proper holding spring 110 orientation with respect to
the connector 102 and the printed circuit board 101. If
the holding spring 110 is displaced from the connector,
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another hole similar to 112 may be Jused to, maintain
proper orientation. '

The support means 110 may most advantageously be
fabricated by punching the member from flat sheet or
strip stock and simultaneously therewith punching the
mounting hole 112 and the support hole 120. Subse-
quent to this punching operation, the holding spring
110 may be formed to provide the formed angle 114
and the contact angle 115 and the mounting portion
111. The contact angle 115 should be formed through
a centerline of the support hole 120. The diameter of
the support hole 120, if it is round, or the width thereof
if it is of a rectangular or oval shape, should slightly
exceed the thickness of the printed circuit board 101.
When the connector 102 and the support means 110
are mounted, as illustrated in FIG. 1, the support means
110 should have a slight bias towards the printed circuit
card 101 so that as the printed circuit card 101 is in-
serted into the connector 102, the support means 110
will bear on and make contact with the edge 101A of
the printed circuit board 101. These details are more
clearly shown in FIGS. 2A and 2B. As with any struc-
ture for guiding and supporting printed circuit boards,
the board 101 must have a predetermined width at the
point of contact of the edge 101A with the contact
angle 115. The contact between the upstanding portion
113 and the end of the connector 102 limits the excur-
sion of the contact angle 115 when the printed circuit
board 101 is not in position. As most clearly seen in
FIG. 2B, the forming of the contact angle 115 distorts
the support hole 120. Part of the boundary of the sup-
port hole 120 bears on the edge 101A of the printed
circuit board 101 and helps restrain the printed circuit
board 101 from motion in any direction except the
direction of insertion and removal from the connector
102. That is, as viewed in FIG. 1, the support means, or
holding spring, 110 and the support hole 120 co-act
with the printed circuit board 101 to restrain its motion
in either the left or right direction and also towards or
away from the viewer. Thus, each support means pro-
vides three directional support. Instead of using a
round hole as illustrated in FIGS. 1, 2, 2A and 2B, a
rectangular hole could be used as illustrated in FIG. 4.
Or, if desired, an oval shaped hole could be used. Or,
alternatively, instead of punching a hole, a support
groove 125 could be formed as the formed angle 114
and contact angle 115 are formed to fabricate the sup-
port means 110.

If desired, a detenting action could be provided by
providing a notch 107 in the printed circuit board 101
as best shown in FIG. 2A. When the notch 107 is used,
the support means 110 does provide some restraining
force for inhibiting the motion of the printed circuit
board in the direction for removal. Normally, the
contact pressure between the contact elements of the
connector 102 and the printed circuit board 101 pro-
vide an adequate restraining force.

Considering now more specifically FIG. 3, there is
illustrated therein a variation of the support means 110
which is designated 310. In situations wherein the
printed circuit board 101 is relatively large, it might be
desired to provide a plurality of edge support points.
This may be readily accomplished by providing multi-
ple contact angles 115 and 115A as illustrated in FIG.
3. Muitiple support holes 120 and 120A would also be
used.

Situations may arise wherein it is desirable to com-
plete an electrical connection from the support means

6
110 to the printed circuit board 101. This may be pro-

~.vided by including an appropriate printed circuit area

130 on the printed circuit board 101 so that the printed

~circuit area 130 can make contact with the support

means 310. Normally, the contact area 130 should
extend from one side of the board 101 around the edge

. and to the other side. Such contact might be used to
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ground the support means 110 andfor to provide
shielding.

In addition, the support means 110 could be caused
to contact a component and serve as a heat sink.

In many systems and assemblies, it is necessary to use
a plurality of printed circuit boards. In such situations,
an appropriate plurality of connectors 102 may be
arranged in an array of rows and columns on a mother
board 104 as illustrated in FIG. 6. In such situations,
the support means 110 finds particular utility because
they do not enclose the printed circuit board 101 and
thereby prevent good air circulation between adjacent
boards. Good air circulation is important on efficiently
packed equipment in order to provide for adequate
cooling and prevent overheating and damage to com-
ponents mounted on the printed circuit board 101.
Depending upon the amount of heat generated, the
orientation of the printed circuit boards and the ambi-
ent temperature, adequate cooling may be obtained by
forced air circulation or by convection currents.

While there has been shown and described what is
considered at the present to be the preferred embodi-
ment of the invention, modifications thereto will
readily occur to those skilled in the related arts. It is
believed that no further analysis or description is re-
quired and that the foregoing so fully reveals the gist of
the present invention that those skilled in the applica-
ble arts can adapt it to meet the exigencies of their
specific requirements. It is not desired, therefore, that
the invention be limited to the embodimnets shown and
described, and it is intended to cover in the appended
claims all such modifications as fall within the true
spirit and scope of the invention.

What is claimed is:

1. In a printed circuit board mounting and support
system of the class having a mother board supporting a
connector into which one edge of a planar printed
circuit board of predetermined thickness is plugged for
effecting electrical connections from said printed cir-
cuit board to said connector and wherein the improve-
ment comprises:

a. a formed resilient longitudinal retaining spring for
supporting the printed circuit board from the edge
and for limiting the motion of said printed circuit
board towards parallel planes;

b. said retaining spring having a bend formed thereon
at right angles to the length of said retaining spring
to form a “V”’; and said retaining spring otherwise
shaped, formed and supported by the mother board
to permit only the vertex of said V™ to contact the
edge of the printed circuit board in a line normal to
the plane of said printed circuit board; and wherein

at least some of the material of said retaining
spring is displaced from the central part of said
vertex for a width equal to, or slightly more than,
said predetermined thickness for creating a groove
whereby when said vertex area is in contact with
the printed circuit board said printed circuit board
is contacted on its edge and adjacent sides to limit
motion of said printed circuit board towards paral-
lel planes. '
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2. The combination as set forth in claim 1 and includ-
ing a second retaining spring associated with a second
edge of said printed circuit board.

3. The combination as set forth in claim 1, wherein
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said groove is formed by a perforation in said retaining
spring. o '

4. The combination as set forth in claim 1 and includ-
ing a second “V” and associated vertex and groove on
said retaining spring for contacting and supporting the

printed circuit board at two points.
* ok ok ok ok




